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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

)
WARNER CHILCOTT COMPANY, LLC and )
HOFFMANN-LA ROCHE INC., )
)
Plaintiffs, )} Lead Case C.A. No. 08-627-LPS

v. )
)

)  (Member Case C.A. No. 09-61-LPS)
SUN PHARMA GLOBAL FZE, )
)
Defendant. )
)

AMENDED COMPLAINT

‘Plaintiffs Warner Chilcott Company, LLC (“Warner Chilcott™) and Hoffmann-La Roche
Inc. (“Roche™), by their attorneys, hereby allege as follows:

Nature of the Action

This is an action for patent infringement of U.S. Patent No. 7,192,938 (the “*938
Patent™), arising under the patent laws of the United States, Title 35, United States Code, 35
U.S.C. §§ 271 and 281. This action relates to an amended Abbreviated New Drug Application
(“ANDA”) originally filed by Sun Pharma Global, Inc. (ANDA No. 90-886) with the U.S. Food
and Drug Administration (“FDA”) for approval to market 150 mg risedronate sodium tablets
(“Sun 150 mg Risedronate Sodium Tablets”), which are a generic version of a 150 mg form of
Warner Chilcott’s ACTONEL® drug product (“Once-a-Month ACTONEL®”). Sun Pharma
Global FZE is the successor in interest to Sun Pharma Global, Inc. and is now the applicant of
record for ANDA No. 90-886.

Related Actions

This action is related to seven patent infringement actions currently pending before this

Court, (1) Warner Chilcott Company, LLC and Hoffmann-La Roche Inc. v. Teva
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Pharmaceuticals US.A., Inc. (C.A. No. 08-627-LPS) (the “Teva ‘938 Action”), involving the
‘938 Patent (and two other patents), (2) Warner Chilcott Company, LLC and Hoffmann-La
Roche Inc. v. Apotex Inc. and Apotex Corp. (C.A. No. 09-143-LPS) (the “Apotex ‘938 Action™),
also involving the ‘938 Patent (and one other patent), (3) Warner Chilcott Company, LLC and
Hoffmann-La Roche Inc. v. Mylan Pharmaceuticals (C.A. No. 10-285-LPS) (the “Mylan ‘938
Action”), also involving the ‘938 Patent, (4) Warner Chilcott Company, LLC and Hoffmann-La
Roche Inc. v. Teva Pharmaceuticals U.S.A., Inc. (C.A. No. 11-81-LPS) (the “Teva ‘634
Action™), involving U.S. Patent No. 7,718,634 (the “*634 Patent”), (5) Warner Chilcott
Company, LLC and Hoﬁnanﬁ-La Roche Inc. v. Apotex Inc. and Apotex Corp. (C.A. No. 10-
1111-LPS), also involving the ‘634 Patent (the “Apotex ‘634 Action”), (6) Warner Chilcott
Company, LLC and Hoffmann-La Roche Inc. v. Mylan Pharmaceuticals (C.A. No. 11-236-LPS),
also involving the ‘634 Patent (the “Mylan ‘634 Action”), and (7) Warner Chilcott Company,
LLC and Hoffmann-La Roche Inc. v. Sun Pharma Global, Inc. (C.A. No. 10-1085-LPS), also
involving the ‘634 Patent (the “Sun ‘634 Action™).

The above Actions also arise under 35 U.S.C. §§ 271 and 281 and relate to ANDA’s filed
by the defendants in those actions for approval to market generic versions of Once-a-Month
ACTONEL®. The Sun ‘634 Action relates to Sun’s ANDA 90-886, which is the same ANDA
implicated in this action. This action was previously consolidated with the above Actions for all
pretrial purposes.

Parties

1. Plaintiff Warner Chilcott Company, LLC is a corporation organized and existing

under the laws of Puerto Rico, having offices at Union St., Road 195, Km 1.1, Fajardo, Puerto

Rico.
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2. Plaintiff Hoffmann-La Roche Inc. is a corporation organized and existing under
the laws of the State of New Jersey, with its principal place of business at 340 Kingsland Street,
Nutley, New Jersey, 07110.

3. Upon information and belief, Sun Pharma Global FZE is a corporation organized
and existing under the laws of the United Arab Emirates, having a principle place of business in
at Office #43, SAIF Zone, P.O. Box 122304, Sharjah, U.A.E., and is a wholly owned subsidiary
of Sun Pharma Global, Inc., which is in turn a wholly-owned subsidiary of Sun Pharmaceutical
Industries, Ltd. (a corporation organized and existing under the laws of India, having a principle
place of business in Mumbai, India).

Jurisdiction and Venue

4, This action arises under the patent laws of the United States of America and this
Court has jurisdiction over the subject matter of this action pursuant to 28 U.S.C. §§ 1331,
1338(a), 1400(b), 2201, and 2202.

5. This Court has personal jurisdiction over Sun Pharma Global FZE by virtue of,
inter alia, its systematic and continuous contacts with Delaware, including through its ultimate
parent corporation, Sun Pharmaceutical Industries, Ltd.

6. This Court also has personal jurisdiction over Sun Pharma Global FZE because
Sun Pharma Global, Inc. has committed an act of patent infringement in filing ANDA No. 90-
886 that has led to foreseeable harm and injury to two corporations actively engaged in business
in Delaware, Warner Chilcott and Roche, and Sun Pharma Global FZE is now the owner of
ANDA No. 90-886 and successor in interest to Sun Pharma Global, Inc. in this action by virtue
of Sun Pharma Global, Inc.’s transfer of ANDA No. 09-886 to Sun Pharma Global FZE. On

September 14, 2009, Sun Pharma Global, Inc. notified the U.S. Food and Drug Administration

-3
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that Sun Pharma Global, Inc. transferred its ownership of ANDA No. 09-886 to Sun Pharma
Global FZE. On August 8, 2010, the FDA acknowledged receipt of Sun Pharma Global, Inc.’s
September 14, 2009 letter and transferred ANDA No. (09-886 from Sun Pharma Global, Inc. to
Sun Pharma Global FZE.

7. Venue is proper in this judicial district pursuant to 28 U.S.C. §§ 1391 and

1400(b).
Once-a-Month ACTONEL®
8. The 150 mg commercial formulation of risedronate sodium known as “Once-a-

Month ACTONEL®” was originally developed, manufactured, marketed, and sold by The
Procter & Gamble Company (“P&G”). Once-a-Month ACTONEL® (150 mg) was approved by
the FDA on April 22, 2008.

9. On August 24, 2009, Warner Chilcott ple, which is the parent company of
Plaintiff Warner Chilcott, and P&G entered into a Purchase Agreement by which Warner
Chilcott plc acquired the worldwide prescription pharmaceuticals business of P&G and its
affiliates, including the Once-a-Month ACTONEL® business. The acquisition of P&G’s
pharmaceutical business by Warner Chilcott plc was officially completed on October 30, 2009.

The ‘938 Patent

10.  Roche is the owner by assignment of the ‘938 Patent entitled “Method of
Treatment Using Bisphosphonic Acid,” which the United States Patent and Trademark Office
duly and legally issued on March 20, 2007. A true and correct copy of the ‘938 Patent is
attached hereto as Exhibit A. The claims of the ‘938 Patent are valid and enforceable. The ‘938
Patent expires on May 6, 2033. The FDA’s official publication of approved drugs (the “Orange
Book™) included Once-a-Month ACTONEL® in the above-identified 150 mg dosage form listed

together with the ‘938 Patent.
-4-
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11.  Prior to Warner Chilcott plc’s acquisition of P&G’s pharmaceutical business, the
‘938 patent was co-exclusively licensed to P&G. When the acquisition was officially completed,
P&G’s license of the ‘938 patent was assigned to Warner Chilcott. Roche owns all right and title
to the ‘938 Patent, except as licensed to Warner Chilcott, and has the right to sue for and obtain
equitable relief and damages for infringement. Under Warner Chilcott’s license, Warner Chilcott
has the right to sue for an obtain equitable relief and damages for infringement of the ‘938
Patent.

Infringement by Sun Pharma Global

12. By letter dated December 12, 2008 (the “Sun Notice Letter”), Sun Pharma Global,
Inc. notified Procter & Gamble and Roche that Sun Pharma Global, Inc. had submitted ANDA
No. 90-886 to the FDA under Section 505(j) of the Federal Food, Drug and Cosmetic Act (21
U.S.C. § 355(j)), seeking approval to engage in the commercial manufacture, use, and sale of the
Sun 150 @g Risedronate Sodium Tablets, a generic version of FDA-approved Once-a-Month
ACTONEL®, before the expiration date of the ‘938 Patent. Sun Pharma Global, Inc.
subsequently transferred its ownership of ANDA No. 09-886 to Sun Pharma Global FZE and
notified the FDA, which acknowledged the transfer. Upon informaﬁon and belief, Sun Pharma
Global FZE intends to engage in commercial manufacture, use, and sale of the Sun 150 mg
Risedronate Sodium Tablets promptly upon receiving FDA approval to do so.

13. By filing ANDA No. 90-886, Sun Pharma Global, Inc. and Sun Pharma Global
FZE have necessarily represented to the FDA that the components of the Sun 150 mg
Risedronate Sodium Tablets have the same active ingredients as those of the corresponding
components of the Once-a-Month ACTONEL®, have the same route of administration, dosage

form, and strengths as the corresponding components of Once-a-Month ACTONEL®, are

-5.
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bioequivalent to the corresponding components of Once-a-Month ACTONEL®, and that Sun
150 mg Risedronate Sodium Tablets have substantially the same proposed labeling as Once-a-
Month ACTONEL®.

14, In the Sun Notice Letter, Sun Pharma Global, Inc. notified Procter & Gamble and
Roche that its ANDA contained a “Paragraph I'V certification” asserting that, in Sun Pharma
Global Inc.’s opinion, the commercial manufacture, use or sale of Sun 150 mg Risedronate
Sodium Tablets will not infringe any valid and enforceable claim of the ‘938 Patent.

15.  On January 26, 2009, P&G and Roche filed an original Complaint alleging
infringement of the ‘938 Patent prior to the expiration of forty-five days from the date P&G and
Roche received the Sun Notice Letter.

Count I

16.  Each of the preceding paragraphs 1 to 15 is incorporated as if fully set forth.

17.  Sun Pharma Global, Inc.’s submission of ANDA No. 90-886 to obtain approval to
engage in the commercial manufacture, use, offer to sell, or sale of Sun 150 mg Risedronate
Sodium Tablets prior to the expiration of the ‘938 Patent constitutes infringement of one or more
of the valid claims of the ‘938 Patent under 35 U.S.C. § 271(e)(2)(A), and as the successor in
interest to Sun Pharma Global, Inc. in this action, Sun Pharma Global FZE now infringes one or
more of the valid claims of the ‘938 patent.

18.  Upon FDA approval of Sun Pharma Global FZE’s ANDA No. 90-886, Sun
Pharma Global FZE will further infringe the ‘938 Patent by making, using, offering to sell, and
selling Sun 150 mg Risedronate Sodium Tablets in the United States, and by actively inducing
and contributing to infringement by others, in violation of 35 U.S.C. § 271(a)-(c) unless enjoined

by this Court.
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19.  If Sun Pharma Global FZE’s infringement of the ‘938 patent is not enjoined,
Warner Chilcott and Roche will suffer substantial and irreparable harm for which there is no

adequate remedy at law.

Prayer for Relief
WHEREFORE, Wamer Chilcott and Roche pray that this Court grant the following

relief:

(a) A declaration that the ‘938 Patent is valid and enforceable;

(b) A judgment that one or more claims of the ‘938 Patent is infringed by the Sun 150
mg Risedronate Sodium Tablets, that Sun Pharma Global Inc.’s submission of ANDA No. 90-
886 was an act of infringement, and that Sun Pharma Global FZE’s making, using, offering to
sell, selling, or importing Sun 150 mg Risedronate Sodium Tablets will infringe the ‘938 Patent;

©) An Order pursuant to 35 U.S.C. § 271(e)(4)(A) providing that the effective date of
any approval of Sun Pharma Global FZE’s ANDA No. 90-886 shall be a date which is not earlier
than the latest expiration date of the ‘938 Patent;

(d)  An Order permanently enjoining Sun Pharma Global FZE, and its affiliates and
subsidiaries, and each of their officers, agents, servants and employees, from making, using,
offering to sell, selling, or importing Sun 150 mg Risedronate Sodium Tablets until after the
expiration date of the ‘938 Patent;

(¢}  Damages or other monetary relief to Warner Chilcott and Roche if Sun Pharma
Global FZE engages in the commercial manufacture, use, offer to sell, sale, or importation of the
Sun 150 mg Risedronate Sodium Tablets prior to the expiration of the ‘938 Patent;

® Reasonable costs of suit incurred by Warner Chilcott and Roche in this action;
and

(g)  Such further and other relief as this Court deems proper and just.
-7-
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Of Counsel:

William F. Lee

Vinita Ferrera

Allen C. Nunnally

Wilmer Cutler Pickering Hale and Dorr LLP
60 State Street

Boston, MA 02109

(617) 526-6000

David B. Bassett

Wilmer Cutler Pickering Hale and Dorr LLP
399 Park Avenue

New York, NY 10022

(212) 230-8800

Attorneys for Warner Chilcott Company, LLC

and The Procter & Gamble Company

Mark E. Waddell

Loeb & Loeb LLP

345 Park Avenue

New York, New York 10154-1895
(212) 407-4000

Attorney for Hoffmann La-Roche Inc.

Dated: July 11, 2011

RLF1 4385656v. 1

/s/ Laura D. Hatcher

Frederick L. Cottrell, III (#2555)
cottrell@rlf.com

Steven J. Fineman (#4025)
fineman@rlf.com

Laura D. Hatcher (#5098)
hatcher@rlf.com

Richards, Layton & Finger, P.A.
One Rodney Square

920 N. King Street

Wilmington, Delaware 19801
(302) 651-7700

Attorneys for Plaintiffs Wamer Chilcott
Company, LL.C, the Procter & Gamble
Company and Hoffmann-La Roche Inc.
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1

METHOD OF TREATMENT USING
BISPHOSPHONIC ACID

PRIORITY TO RELATED APPLICATIONS

This epplication is a Continuation of Ser. No 10/430,007,
filed May 6, 2003, which is now pending

FIELD OF THE INVENTION

The present invention refers to the vse of bisphosphonic
ncids, especislly of (1-hydroxy-3-(N-methyl-N-pentyl)ami-
nopropylidenc-1,1-bisphosphonic acid (ibandrondc acid) or
pbarmacemtically acceptable salts thereof for the manufue-
ture of phurmaceutical compositions for the prevention or
the treatment of disorders characierized by pathologically
increased bone resorption, especially for the prevention and
treatment of osleoporosis

BACKGROUND OF THE INVENTION

Bones serve mainly as a suppor, and consequently bone
is frequently regarded as a simple building material. How-
ever, boue is o complicaied biomaterial adopted to & wide
variety of requirements, stimuli and noxae o which it is
exposed. Bndoprostheses are available as substitutes for
bones and joims. However, endoprostheses, even when
biomechanically highly refined, do not have an active effect
on the environmental and load faciors

A variety of disorders in humans and mammals involve or
are associated with abnormal bone resorption Such disor-
ders include, but are not limited to, osteoporosis, Paget's
disease, periprosthetic bone loss or osleolysis, and hyper-
caleemis of malignancy snd metasiatic bone disease. The
most cammon of these disorders is osteoporosis, which in its
most frequent manifestotion occurs in postmenopausal
women. Because osteoporosis, as well as other diserders
associated with bone loss, are chronic conditions, it is
believed that appropriste therapy will generally require
chronic trestment.

Bisphosphonates, i ¢ bisphosphonic scids or pharmaceu-
tically acceplable salts thereol, are synthetic anaiogs of the
naturally ocourring pyrophosphoic Due to their marked
affinity for solid-phase calcium phosphate, bisphosphonates
bind stronply to bope minera] Pharmacologically active
bisphosphonsies are well known in the art and are potent
inhibitors of botte resorplion and are therefore useful in the
wrestment and prevention of diseases involving abnormal
bone resorption, especially osteoporosis, Paget’s disease,
hypercalcemin of malignancy, and metastatic and metabolic
bone diseases

Bisphosphonates as pharmaceutical agenis are described
for example in EP-A-170,228; EP-A-197,478; EP-A-22,
751, EP-A-252,504; EP-A-252,505; EP-A-258,618; EP-A-

350,002; EP-A-273,190; and WO-A-90/00798, each of

which are incorporated herein by roference.
Pharmaceutical forms of currently marketed bisphospho-
amtes are oral formulations (tablets or capsvles) or solutions
for intravenous injection or infusion. They are systemically
well tolerated when administered nt therapeutic doses. How-
ever, bisphosphonates as o closs are irritant to skin and
mucous membranes and when given orally on a conlinuous
basis may result in digestive tract side effects, e g, esoph-
ageal adverse events or gastrointestinal disturbonces. As o
conseguence, and due o their low oral bicavailability, the
omal rouvie of sdministration has, to date, had 10 follow
inconvenient recommendations of use for the patient,

10

30
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2

Bisphosphonates can be classified into two groups with
different modes of action Ibandronate belongs to the more
potent nitrogen-containing bisphosphonates[Russel] 1999
Russell R G G, Rogers M ] Bisphosphonates: From the
laboratory 10 the clinic and back again Bone 25(1):97-106
(1999); Rogers M J, Gordon 8, Benford H L, Coxon F P,
Luckmaon S P, Monkkonen J, Frith ] C. Cellular Mojecular
mechanisms of action of bisphosphonates. Cancer 88 (12)
Suppl:2961~2978 {2000)]. Ibandronate is one of the most
potent bisphosphonates currently under clinical develop-
ment in osteoporosis and metasiatic bone diseases. In animal
models of bone resorption, ibandronate is 2, 10, 50 and 500
times more poleni than risedronate, alendronate, pamidr-
onale, and clodronste respectively[Mithlboner R C, F
Baugs, R Schenk, M Janner, E Bosies, K. Strein, and H
Fleisch BM 21 0955 & potent new bisphosphonate to inhibit
bone resorption J Bone Miner Res. 6: 1003-1011 (1991)}

Ibandronate inlibits bone resorplion without any impair-
ment of mineralization (Miihlbauer et sl MithlbauerR C,F
Bauss, R. Schenk, M. Janner, E Bosies, K Strein, and H
Fleisch. BM 21.0955 a potent new bisphosphonnte to inhibit
bone resorption. ] Bone Miner Res. 6: 10031011 (1991} ).
It has been shown to decrease osteoclnstic activity, thus
inhibiting bone destruction At high doses it aiso reduces the
number of osteoclasts (Mihlbaver et al MithibauerR. C,F
Bauss, R. Schenk, M. Jonner, E. Basies, K. Strein, and H
Fleisch BM 21.0955 o potent new bisphosphonate to inhibit
bone resorption. §. Bone Miner. Res. 6: 1003-1011 (1991))

As described, bisphosphonates are accepled as providing
strong elficacy in the monngement of osteapornsis How-
ever, given the administration restrictions related to low oral
bioavailebility and potential for gastro-intestinal effects,
there is a clear opportunity for regimens which offer
improved convenience and flexibility, leading to a higher
level of compliance and superior patient reanagement/satis-
faction Intermitied regimens such as, for example, once
weekly administration hove been described in the art.

SUMMARY OF THE INVENTION

1t has now been found that the prevention or the trestment
of disorders charscterized by pathologically increased bone
resorption such as osleoporosis, can be improved by a
monthly administration of 50 to 250 mg of o bisphosphonate
or phermaceutical acceptable salt thereof, especially by a
monthly administration of ibandronate, i e, ibandronic acid
or n pharmacentically scceptable salt thereof

The present invention is thus concemned with the use of o
bisphosphonic acid or a pharmaceutical ncceptable salt
thereol, cpecially with the use of ibandronic acid or a
phartnacentical acceptuble saif thereaf, for the preparation of
pharmaceutical compositions for the prevention or the treot-
ment of disorders characterized by pathologically incrensed
bone resorption, wherein the medicament comprises about
50 to 250 mg, preferably sbout 10010 150 mg, of o
bisphosphonic acid or a acceptable salt thereofs ond orally
ndministered in a period of one, two or three consecutive
days per month.

Monthly oral wreatment by sdminisiration of al least
120%, especizlly of 120% to 200%, of the expreoted cllica-
cious daily dose offers increments! patient benefits with
respect lo convenience and compliance as well as superior
resulls Prior to the compleation of the ibandronate clinical
development program, no bisphosphonate bod prospectively
demonstrated fracture reduction clicacy with a drug-free
interval beyond daily administration. In summary, it is quite
unexpected that fracture reduction benefit can be derived
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from » monthly sdministration of an oral bisphosphonate
with a single or multiple tablet administration scheme.

Accordingly, the present invention relates to the use of
bisphosphonic acids or pharmacentically acceptable salis,
especially ibandronic acid or pharmaceutically scceptable
salis thereof for the manufacture of n medicument for the
prevemtion or treatment of disorders characterized by patho-
logically incressed bome resorplion, eg osteoporosis,
wherein the moedicament comprises at least 120% of the
expected efficacious daily dose of o bisphosphonic acids or
acceptable salts thereof and is administered on one, two or
three consecutive days per month.

More preferably the invention compriges the use of iban-
dronic acid or pharmaceutically accepiable salts thereof for
the mamifectore of a medicoment for the prevention or the
treaiment of disorders characterized by pathologically
increased bone resorption wherein the medicament
a) comprises about 100 to aboui 150 mg of ibandronic acid

or 8 pharmaceutically acceplable salt thereof and
b} is orally administered in a period of one, two or three

consecutive days per month

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The term *bisphosphonic acid” means compounds char-
ucterized by two phosphonate groups linked by phosphoel-
her bonds to a central {(geminal) carbon atom. Such a
P—CP structure is represented by compound | (see, page
6). The use of a specific nomenclature in roferring to the
bisphosphonate or bisphosphonates is not meant to limit the
scope of the present invention, unless gpecifically indicoted

The term “pharmaceutically acceptoble™ as used herein
means that the salts or chelaiing agents are acceptable from
a toxicily viewpoiat

The e “phormoceotically acceptable salt™ refers 1o
ammonium selts, olkali metal selis such as potassivm and
sodium (including mono, di- and tri-sodium) salis (which
are preferred), alkaline earth metal salts such as calciumand
magnesium salts, salis with orgenic bases such as dicyclo-
hexylamine salts, N-methyl-D-glucamine, and salts with
amino acids such as amginine, lysine, and so forth

The term “disorders chamclerized by pathologically
increased bone resorption” refers 10 medically defined con-
ditions with or without identifisble cause (such as post-
menopausal osleoporosis, idiopathic juvenile osteoporosis,
Klinefelter's syndrome; male osteoporosis; osteoporosis due
fo nutritional factors; organ transplant related osteoporusis;
immobilization associated osteoporosis; inflammatory con-
dition and cortico-steroid induced osteoporosis)

The 1erm “one, two or three consecutive days per month”
means administration of one to three dose proportional or
non-dose proportional tablets on one, two or three consecu-
tive days of the month, preferably on one day per month. As
used herein, the terns “month™ is uged in accordance with the
generally accepled meaning ns n messure of time amounting
to approximately four (4) weeks, spproximately 30 days, or
approximately ¥i2 Of a calendar year.

The term “medicament™ refers to a pharmaceutical com-
position The term encompasses single or multiple admin-
istration schemes.

Preferably, the medicament is ndminisiered on one day
per month Preferably, the medicament is administered as a
single dose, however, the scope of the present invention
includes pharmuceutical compositions administered as mul-
tiple sub-doses such ns on 1wo consecutive day per month or
on three consecutive days per month

a5
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Prefersbly, the medicament comprises at least 100%,
preferably 120% 1o 200% of the efficacions dose of bispho-
sphonic acids or pharmaceutically acceptable salis thereof,
more preferably of ibandronic acid or pharmaceutically
occeptable sulls thereof

The 1exm “efficacious dose™ refers to about 50 1o about
250 mg, more preferably 10 sbout 100 1o gbout 150 mg, of
a bisphosphonate or o pharmaceutically acceptable salt
thereof, for example, of ibandronic acid or a pharmaceuti-
cally aceepiable solt thereol As noted, the efficacious dose
may be @ single dose or multiple sub-doses For example, if
the efficacious dose is 150 mg, the dose may be one (1) 150
mg dose, two (2) 75 mg sub-doses adroinistered on one day
or on two consecutive days, or three (3) 50 mg sub-doses
administered on one day or on two or three consecutive
days; if the eficacious dose is 100 mg, the dose may include
one (1) 100 mg dose, two (2) 50 mg sub-doses administered
on one day or two consccutive days, prefersbly on two
consecutive days

“Bisphosphonic acids and pharmaceutically acceptable
salts thereof” as pharmaceutical agents are described for
exzmple in U.S. Pat, Nos. 4,509,612; 4,666,895, 4,719,203;
4,777,163; 5,002,937 and 4,971,958 and in European Patent
Applications Nos 252,504 and 252,503, herein incorporated
by referonce for such description,

Methods Jor the preparstion of bisphosphonic acids and
pharmaceutically accepiable salis thereo! may be found in,
eg, US Pat. Nos 3,962,432; 4,054,598; 4,267,108, 4,327,
039; 4,407,761; 4,621,077; 4,624,947, 4,746,654; 4,970,
335; 5,019,651; 4,761,406, 4,876,248; in ] Org Chem 32,
4111 (1967) and European Paient Application 252,504,
herein incorporated by reference. The pharmaceutically
acceplable salls of bisphosphonic acids may also be
cmployed in the instant invention. Examples of base salts of
bisphosphonic acids include ammonium salts, alkeli menl
salts such as potassium and sodium (including mono, di- and
tri-sodium) salts {which are preferred), alkaline earth meial
salts such as calcium and magnesium salts, salts with
organic bases such as dicyclohexylamine salis, N-methyl-
D-glucamine, and salts with emino acids such as arginine,
lysine, and so forth Non-toxic, physiokogically accepiable
salts are preferred The salis moy be prepared by methods
known in the an, such as described in European Poient
Application 252,504 or in US. Pat No. 4,922,077, incor-
porated herein by reference.

In this invention, the medicament comprises 100 1o 150
mg of a ibandronic acid or a pharmaceutically acceptable
salt thereof The pharmaceutica) composition comprises at
least 150% of u bisphosphonic ncid or o pharmaceutically
acceptable salt thereol, and one or more pharmaceutically
acceptable excipients thereol. In one embodiment, the bis-
phosphonic acid is ibandronic acid. Preferably, the medica-
ment is administered as o single dose.

In a preferred embodiment of the present invention, the
term “bisphasphonale™ of the present invention corresponds
1o compounds of general formula

1t
PKO)OH)

PONOH), ﬁ/ A

X

wherein A and X are independently selected from the group
consisting of hydrogen, liydroxy, halogen, amine, SH, phe-
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nyl, alkyl, mono- or dialkylamino, mono- or dialkylami-
noalky!, nlkoxy, thioalkyl, thiophenyl, and aryl or heteroaryl
moieties selected from the group consisting ol phenyl,
pyridyl, furanyl, pyrrolidinyl, imidazolyl, and benzyl,
wherein the ary! or heteroary]l moiety is optionally substi-
tuted with alkyl

In the foregoing chemical formuln, A can include X, and
X include A such that the iwo moietics can form part of the
same cyclic structure.

The foregoing chemical formule is also intended lo
encompass corboeyclic, aromatic nnd heteroaromatic struc-
tures for the A and/or X substituents, e.g paphtiryl, quinolyl,
isoquinolyl, adamantyl, and chlorophenylthio.

Preferred siructures are those in which A is selected from
the group consisting of hydrogen, hydroxy, and halogen, an
X is selected from the group consisting of alkyl, halogen,
thiophenyl, tioalkyl and dialkylaminoalky!

More preferred structures are those in which A is selected
from the group consisting of hydrogen, hydroxy, and Cl and
X is selected from the group consisting of alkyl, Cl, chlo-
rophenylthio and dislkylaminoalky!

The preferred bisphosphonic acid or pharmaceutically

acceptoble salt is selected from the group consisling of

alendronate, cimadronate, clodronate, tiludronate, etide
onate, ibandronaie, incadronate, minodronate, neridrosate,
olpadronate, Asedronate, pamidronate, piridronate, zolende-
onate, EB-1053 or acceptable salts thereof, e.g , ibandronic
acid, moposodium sel, monohydrate

Ibandronic acid (1 -hydroxy-3-{N-methyi-N-peatyl)omi-
nopropylidene-1,1-bisphosphonlc acid) or physiclogically
compatible solts therzof are panticularly preferred, eg,
ibandronic acid, monosodium salt, monohydrate.

The bisphosphonates and pharmaceutically acceptable
salts may be administered alone or in combination with
other bone nclive drugs, either in fixed combinations or
seporately both plysically and in time, including hormones,
such as a steroid hormone, eg., an esirogen; a partial
estrogen agonist, or estrogen-gestagen combinatlon; a cal-
citonin or analogue or derivative thereof, ¢.g , salmon, cel or
human calcitonin parathyroid hormone or snalogues thereol,
eg , PTH (1-84), PTH (1-34), PTH (1-36), PTH (1-38), PTH
{1-31) or PPTS 893; a SERM (8eleciive Estrogen Recepior
Modulator), eg, rmioxifene, lasofoxifene, TSE-434,
FC127}, tibolone, vitarnin D or an anelog. Such additional
bone aetive drugs may be sdministered more frequently than
the bisphosphonate.

Appropriaic pharmaceutical compositions are known in
the art and have been described e¢g., in US Pat Nos
6,143,326 and 6,294,196, herein incorporated by reference

For the preparation of tablets, coated tablets, drageés or
hard gelatine copsules, the compounds of the present inven-
tien may be udmixed with pharmaceutically inent, inorganic
or organic cxcipients. Examples of sultable excipients for
1ablets, drageés or hard gelatine capsules include lactose,
maize starch or derlvatives thereo!, tale or stearic acid or
salts theren!.

The phamaceutical compositions mey also contain pre-
serving agents, solubilizing agents, stabilizing ogents, wel-
ting sgents, cmulsifiers, sweeteners, colorants, odorants,
salts for the variation of osmotic pressure, buflers, coating
agents or antioxidants, They may also contain other thera-
pentically valuable agents. Preferably, the pharmaceutical
composition is g flm conted tablel wherein the tablet core
comprises 50 to 200 mg of a bisphosphonic acid or a
pharmaceuticoily scceptable salt thereol as defined sbove
and one or more pharmaceutically acceptable excipients
selecied from the group consisting of laciose, polyvinyipyr-
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rolidone, microcrystalline celluiose, crospovidone, stesric
acid, silicon dioxide and lhe tablet core comprises one or
more pharmaceutically scceplable excipients selected from
the group consisting of hydroxypropyl methylcellujose, tita-
nium dioxide, tale apd polyethylene glycol 6000 These
compositions are known in the art nnd desctibed for example
in US Pat Nos 6,143,326 and 6,294,196

Another aspect of the present invention is a method for
treating, reducing or preventing disarders charclerized by
pathologically increased bone resorption comprising to n
mammal administration of an effective amoum of bisphos-
phonic acids or accepisble salts thereof In porticular, the
invention refers 10 & method Jor treating, reducing or pre-
venting disorders characterized by pathologically increased
bone resorption comprising oral administration of an effec-
tive amount of a bisphosphonic acid or s phanmaceutically
acceptable salt thereol, wherein approximaiely 50 to 250 mg,
bisphosphonic ecid or a pharmaceutically accepiable salt
thereof nre administersd on one, two or three consecutive
days per month As poted above, the effective amount of
bisphosphonic acid or phmmaceuntically acceptable salt
thereof may be administered as a single dose or as multiple
sub-doses

Prefersbly, in the method comprises administration of
about 50 to 250 mg, preferably about 100 to 150 mg, of a
bisphosphonate or @ phormaceutically acceptable salt
thereol on one, two or three consecutive days per month.
While the method includes adminisimiion of the dose
through multiple sub-dosing, the preferred method provides
o single dose. Examples Jor administrotion of the dose
through multiple sub-dosing, are as follows, if the efficacious
dose is 150 mg, the dose may be two (2) 75 mg sub-doses
administered on one doy or on two consecutive days, or
three (3) 50 mp sub-doses administered on one day or on two
or three consecutive days; if the eflicacious dose is 100 mg,
the dose may be two (2} 50 mg sub-doses administered on
onc day or two consecutive days, preferably on two con-
secutive days. The preferred bisphosphonate is ibandronate
or a pharmaceutically acceptable salt thereof, e.g, iban-
dropic acid, monosodium sslt, monohiydrate

Preferably, in the method aceording to the present inven-
tion, the bispliosphonic acid is selected {rom the group
consisting of alendronate, cimadronate, clodronate, tiludr-
onate, etidronate, ibandronate, incadronate, minodmnate,
neridronaie, olpadronate, risedronnte, pamidronate, piridr-
onate, zolendronate, EB-1053 or pharmaceuticst scoeptable
sults thereol More proferably, the bisphosphonic acid is
ibondronate or 8 pharmaceuticnlly sccepiable salt thereof,
e.g ibandronic acid, monosodium salt, monohydrate

The imvention will now be explained with reference 10
exemplified embodiments.

EXAMPLES
Example 1

Pharmacentical Composition

The Example shows the composition of a 50 mg tablet.
The composition and preparation of these tablets is known
in the art and described for example in US. Pat Nos
6,143,326 and 6,204,196

Other compositions may be prepared by adjusting the
ingredients according 10 the umount of bisphosphonate, e g
ibandronic acid, monosodium sall, monohydrate
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50 mg film-coated tahiet

Cumpuonents mp per tablcl
Tebiet core;

Thandronic scid, mesosadiin salt. monchydrste 56350
Lactose monohydmie 92756
Povidone K 25 5000
Microcrysalling eolinlose 30000
Crospovidone 16 800
Furified stearic acid 4000
Colloidal silicon dioxide 2000
Tablol cont;

Hydroxypropyl methylceliub 51425
Titanium dioxide 24650
Tale 08923
Polyeibylens plyco} 6.000 1.5000
Final weights 210000

What is claimed is:

1. A method for treating or inhibiting osteoporosis com-
prising commencing treatment by orally administering to a
subject in need of such treatment, a first dose, on a single
day, of a pharmaceutical composilion comprising from
abot 100 mg to about 150 mg of bisphosphonic acid oran
amount of o pharmacentically acceptable salt thereof that is
equivalent to about 100 mg to about 150 mg of said
bisphosphonic acid and continuing said treatment by orally
administering, once monthly on a single day, 8 pharmaceu-
tical composition comprising from about 100 mg to about
150 mg of bisphosphonic acid or an nmount of a pharma-
ceutically scceptable salt thereof that is eguivalent to from
about 100 mg to about 150 mg of bisphosphonic acid.

2. The method according to claim 1, wherein the phae-
maceutical composition comprises about 100 mg of bispho-
sphonic acid or an amount of a pharmeeeutically acceptable
salt thereof that is equivalent 10 about 100 mg of bisphos-
phonic aeid.

3. The method according to claim 1, whercin the phar-
muoceutical composition comprises sbout 150 mg ol bispho-
sphonic acid or an smount of a pharmaceutically acceptable
salt thereof that is equivalent to obout 150 mg of bisphos-
phonic acid

4. The method of claim 1, wherein the pharmaceutical
composition comprises 100 mg of bisphosphonic acid or an
amount of a pharmaceutically accepiable salt thereol that is
equivalent o 100 mg of bisphosphonic acid.

5. The method of claim 1 wherein the pharmaceutical
composition comprises 150 mg of bisphosphonic acid or an
amount of n phormaceutically scceptable salt thereof that is
equivalent to 150 mg of bisphosphonic acid

6. The method of claim 1 wherein said bisphosphonic acid
is risedronic acid or s pharmaceutically acceptable salt
thereof.

7. The method of claim 2 wherein said bisphosphonic acid
is risedronic acid or o pharmeceutically accepiable salt
thereof

8. The method of claim 3 wherein said bisphosphonic acid
is risedronic acid or a pharmaceutically acceptable sait
thereof.

9. The method of claim 5 wharein said bisphosphonic acid
is risedronic acid or a pharmaceutically acceptable salt
thereof.

10 The method of claim 1 wherein said pharmaceutical
compasition is a solid pharmoceutical composition
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11. The method of claim 3 wherein said pharmnceutical
composition is a solid pharmacentical composition

12. The method of claim 5§ wherein said pharmaceutical
composition is a solid pharmeceuntical composilion

13. The method of claim 6 wherein ssid pharmaceutical
composition is o solid pharmaceutical composition.

14. The method of claim 8 wherein said phormacentical
composition is o solid pharmaceutical composition

15. The method of cloim 9 wherein said pharmaceutical
composition is a solid pharmaceutical composition.

16. A method for treating or inhibiting osteoporosis con-
sisting of orally administering to a subject in need of such
tresument, once monthly, n pharmaceutical composition
comprising, from about 100 mg to sbout 150 myg of bispho-
sphonic acid or an nmount of a pharmaceutically acceptable
salt thereof that is equivalent to about 100mg to about
150mg of said bisphosphonic acid

17 The method sccording to claim 16, wherein the
pharmoceniical composition comprises about 100 myg of
bisphosphonic acid or an omount of a pharmaceutcally
acceptable salt thereof that is equivalent to abowt 100 mp of
bisphosphonic acid.

18 The method according to claim 16, wherein the
pharmaceutical composition comprises about 150 mg of
bisphosphonic ncid or an amount of & pharmaceuntically
acceptable ealt thereof that is equivalent to sbout 150 mg of
bisphosphonic acid

19. The method of claim 16 wherein the pharmacentical
composition comprises 100 mg of bisphosphonic acid or an
amount of a pharmaceutically nceeptable salt thereof that is
equivalent to 100 mg of bisphosphonic acid

20 The method of claim 16 wherein the pharmaceutical
composition comprises 150 mg of bisphosphonic acid or an
amount of n pharmaceutically acceptable salt thereof that is
equivalent to 150 mg of bisphosphonic acid.

21. The method of claim 16 wherein said bisphosphoaic
ncid is risedronic acid or a pharmacestically aceeptable gait
thercol.

22 The method of claim 17 wherein said bisphosphonic
acid is risedronic acid or a pharmaceutically acceplable sall
thereof

23 The method of claim 18 wherein said bisphosphanic
acid is risedronic acid or a pharmaceuticaliy acceptable salt
thereof.

24 The method of claim 20 whersin suid bisphosphonic
acid is risedronic acid or o phiarmaceutically accepioble salt
thereof

25 The method of claim 16 wherein said pharmacentical
composition is a solid pharmacewties] composition

26 The method of claim 18 wherein said pharmaceutical
composition is a solid pharmaceutical composition

27. The method of claim 20 wherein said pharmeceutical
composition is » solid pharmaceutical composition.

28 The method of claim 16 wherein soid phormaoceutien]
composition is o solid pharmaceutical composition.

29. The method of claim 18 wherein said pharmaceutical
composition is o solid pharmaceutical composition

30 The method of claim 20 wherein said pharmaceutical
composition is a solid pharmaceutical composition once
monthly on a single day, o pharmaceutical composltion
comprising from obout 100 mg to about 150 mg of bispho-
sphonic acid acceptable salt thereof that is eguivalen! to
from about 100 mg 1o about 150 mg of bisphosphonic acid
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